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For tlie most part, gtoup pcobLem solving perniectiv e have focused on pcooe-* 
dures o£ proUaa solving behamyor rattier than on substantive issues sudi as cri- 
teria for optiini2ation and tiie luriber and qoality of aolxition alternatives. This 
eiqphasis on the pcooedincal aqpects of probleni solving patterns has led to tm 
knoi/ledge cdaiins oonoecning the e^iBCts of pattern on the final product of group: 
problem solving fadiavior (e.g., Brilhart, 1966; Bayless, 1967) • fact, it has 
been argued that tiie proUaii solving pattern per se inay be a relative uniniportant 
variable for groups engaged in ctecisioiwnald^ VSien considering cur* 

rent problem solving inethodologies this oonclusicn seems warranted. Hodifioation 
of De»^'s reflective iOiinking model does little iroce liian provide group roent>^ 
with independent steps in decision-making and these are prescriptive at best. 
SERF inaLyses are bes^ suited tin ocn^iilex nsnagerial pcoiblienis in Iszcf^ ocganizatijons 
and ever, then its aaSsxtiaaa hawe been d e na naUaL ed to be only as gcxd as those 
generated by the most eaqperienced nieBters of Ihe nanagenent teen (Caorlanith, 1972) . 
FisAiers model for decisionHgas(king in (1971) is ocnplete in its dis- 

cnssion of phaaes in derision energe n o tt but is pcunidly ajncenaed wit^ the iden- 
tification and descziptkn of beiiaviotal phencnena in these phases. 

The intent of this paper, oonBeqpentLy, is three-fold. First, popular models ' 
of pKohlem solving axe oonoidexed. Seoond, Badctradc Crograndng (Golcnk and 
Baunert, 1965), a cj^secnetic woSeiL a£ search and decisionrfflalcins that is iscnoc** 
phic with pKcbifim solving bdia»iioral jaodels of aAall grai>, oommaiioation, is eaqpll- 
cabed. Jtad, tiujcd, the pcogcam is justified as a^^^f^ 

sysbendc pcohlem solving m eth odologies curxeniay MSfloyed in small graup camunicai-> 
-tion XGflearch. ^ ',- '' ^ ^ v ' / 

Popular Mod^ oE Rjoblan Solving 

In the ixoadest sense, tiimv tiiere are three major types of pcdbian solving 
or- decisio n naidng models that have received extensive use in aorall group ocnsuni- 
cation researdu Characteristic <^ tie first type/ vMch fix purposes of tiiis 
paper ^ will ai b i L idtx ly call cognitive models, are DeNey's process of reflective 
thixddoig 0938) and ideaix^^ 1962; Br^art 

and JodiBtt, ^1964).^ v ^ c - v ^ v ^ - ^ ^ - - - v 

OGMBy's nodd is concerned wit±L tite analytic capahi Titles o£ the individual 
as ^Elilied to group functiaoihg. As noted e^lTer, it is also a prescriptive mo- 
del sifplyiiig groi:p mesftsrs with inclepend^ to follow during the course of 
decxsicn-naldng. There are a nunijer of major deficiencies that can be advanced 
against this method. Tb begin with, th^ is little enpirical evidence that sup- 
ports tie pattern as an effective device for group profclen solving beimixxc (Bay- 
less, 1967) . Second, it attegopts to ^ibstitute an incdvidual process for ^xx;^ 
process (Kellqr and Ohibaot, 1954) and, third, it belies the fact that phases in 
problen soluing are inberdepenteiL raOSgr tiian i n rTere n dp n t (Fisher, 1971). 

Gn tie otier hand, there is some evidence suggestug that ideation-criteria 
mod^ positiveLy effect dependen t variables associated with groKqp outppmes (e.g., 
nosiber of pos si bl e sol tt tions, nuafcer of "good" ideas). ^ oxfartunately, however, 
this approk^ has primarily focused m tie creative problen solving groqp rather 
than tie tadc-orientBd decisioor<»ieJdng grou^ like reflective tiuhking, 

Hrleis ideation and criteria almost as separate entities. 

A second major type of prdblen solving mod^ on the em e rgence of tadc 

bdiaviors during pcctliem jBCdving or dedsicn-ffiaking. Bales and Stodtibedc's three 
phase psogreesicn of group deueloEment (1956) and Fisher's model (1971) for phases 
in dedLsion emergenbe are generally repzesentat^ exanitles of this type. Ilost 
ocmnon anong criticisBB the Bales and Stodtibeck model phase progression is 
its lade of focus on i n ter a c ti op pcooesaes relating to specif ic task behaviors 
iMch aeens crucial ta^ocnrainioation research. Thos, «Mle tie model is accurate 
in its initial descdpticns of group pctAdem sol^dii^ behaviors (Fisher, 1970), it 
is flcmei id i at vacuous in tenoB of oonnunicative tai^ behaviors relating to probiem 
solving. 



In oontiast. Fisher's modsl is particularly oonosxned tdth "tie nature of 
tie interaction process across tine to group concensus on decision raking ta^^** 
(1970, p. 54). In addi t io n , it is certainly ccn^dete in its discussion of ha»/ inr 
texaction across tine inSUienaes task bduviors dxruig specific periods (i.e. , 
phases) of problem solving. t'9Bt the present auti»rs fincl botiierscne, hot«ver , is 
tile M odel s linited ixtility outside the context of ccnnunication research. Our 
riajor critidLaa of this iyjpe of noclel, conBequently, is tiiat its pcescrLptiahs, 
for the raost part, apply to the researcher arid not tie actual problem solver. In 
short, we perceive Jte heuristic and functional utility of pzcfcleRi solvixig nod^ 
i»t as mtually eMcdusive Ixrt: as nttti^^ 

The final type of nbdel to be revieHed, then, stems from general systens de- 
sign and analysis t^hicb has dxwn promise in regard to the preceding con c er ns . It 
is curiou s to note, hcMeMer, that corfiimi cation researchers haye t^ically selec- 
ted EERF (i.e., program ev alua cio n ancl revietf techniqae) fixm the available systems 
pr ogr a n s as that most arpUcnble to the small group ccRnumcation paradicpu The 
present autiiocs couldn't disagree ncjce. To begin witii, PERT was designed to iaa- 
nage pcoblans/tiBt are iunensely oqqplex inoblving large monetary znounts, tinir 
sands of manrfaours» and vast amounts of materUO. goods. Sudi prcEAons seem hardly 
a n ala g oug to the kinis of pcobXans tint coawonly oonfitxxit the small gixjup poxifaieci 
solver. !4ore i a por tant ly, though, %MIe PEFST kas been denonstxated to le effec- 
tive vten applied to IsDcge, con^Lex pDObLens, it has also been demon strated to" be 
^Dossly in effi cie n t terms of man-hours and dollars when applied' to small groups 
of individualjg reqpon^bie for relativeiy rapid decisioiHnaldng (Garlsmith, :1972). 

. This fcriiogs us, oonsecpantLy, to tie cpecatidn of Bacdcbcadc Srogranming as a 
model for small group ccnmanics^bibn problem isolving. It :d]ould be noted from tte 
outset, that we are not ofCeririg the agpisoadi as a cure-all for the maladies noted 
in the preoecling page but as a methodology, that mic^ be integr a ted with tie more 
positive characteristics of the nodels that han^ precede 

^ecif ioally, Ba dclr a d t P xoyidmttd ng is one of a niiber of methods developed 
in tie ccnputer sciaxjes to detennine the most optimal or ea^edient solution to 
a problm chBoacteriaed ]y onrhlnatlfivil eaqilosion. Oonafainational eaplosion sim- 
ply means that ttere are a large (e.g., 100 or 1,000) of finite solutions 
to the same problem tiet are unicpe or indepenctent of each other. Depending on 
seme external criterion, of oourse, seme of tie^ scduti^ are more optimal than 
others and it is one of tiese that we wiA to determine vis-a-^ the faadctrack 
process. Stated anotier wiQr# Backtrack is designed to yield the most optimal solu- 
tion to tie nultiforious problem without esdeusting all the possible cnrbinar- 
tions in existence; tiet is^ dqpoiding on tie criterion establi^ed lAich woodcs 
mudt like an a priori level of statistical cxnfidence. There are two major assunp- 
tiohs in this ^tie^aoi. Fiist, BEcktrack assumes tiiat a s^ ana seconcl, 
it assunoes that-^all- of tie possible scdutions a^^ 

Given this^aBeworfc it is now possible to exanine the basic fbmilations of tie 
program. 

Bre-Etoblem Scayiw Activity 

TO begin with. Backtrack P xoyiaimi ng is best suited to problems that can be 
furtier xeduoed to siAproblais. If , for exanple, the mjor problem ccnoerned 
sixth grade reading levi^ it would seem reasonable to assume that a nunfcer of in- 
dependent subpirob]£ns night also be relevant to an optimal solution follodng 
prbblen scdA^ng fc^iaR^ipr . Ohos, Badi^rac^ segoJ^^ that its user atternpt to exr 
- haust tie, independent subproblems (e.g*, Xj:, X^, X4, . . . . X^) lhat ^st 
prior to tie actual problen solving, second, the piio^ran is similar to an opoi 
system (Bertaiilaffy, 1955) in that it requires those u^ng it to fomalize the 
major and subprobLens or start state (to)) in light of desired state 
iS/t (to t)). Ih other words, it forces the users to consider the problem first, 
in terms of what the problem solving activily is designed to aooonplish. Finally, 
Backtradc denands that tie problem solvets establish some criterion or criteria 
ifi) \ihich determines-whetfaer or not a possible solution (e.g. , x^, x^^ Xjjj . . » 
• ^) ganerated by a group in e wter is accepted or rejected, tantanount 



sinoe the mare rigid the criterion or criteria the greater the probability that . 
the solution v;ill be optimal. Badctradc, consequently, is distinctly mare systemic 
tiian the preceding models in the sense that it tiioroughly orients the problem sc^^- 
ver to tiie sequential aspects of the problem solving activity. Rirthexmore, none 
o£ the above st^ can be thoo^t of as independent from one another. In short, 
eadi step affects th^ other vMdi, in turn, influences the optimalit^ of any deci-^ 
sion that the group makes. 
Problem Stolvinq T^ctivit y 

In terms of actual problem solving, then. Backtrack progranming is, Jry design, 
inflexible and deliberate. First, it requires that maonbers of tiie prc^lem solving 
^coup approach eadi su!]pxx3blem in hiararcfaical fashion. Ihat^is, it requires the 
group to exaiidne subpri^^^ second, . . . . to depending upon 

ite nudber of subprc^>lems that exist* FblloMingr Mte selection c^ tiie first sab^ 
prohLem the group mendbers can begin to generate solutions until one meeting the 
a priori criteri.dn function 0 is jfound. At this point, the problem solvers select 
the second sufcproblem and rqpeat the process. ^Oiis proc^me is fdloMad, conse- 
quantly, until the major problem is solved or it is determined tiiat none of the 
scxLutions generated a particular subproblem meet the aciterion (or one of the 
critei^) established prior to prqblaa solving actlvily. If this is, in fact, the 
case. Backtracking to the preceding subproblem (e;g* XJ is warranted. Htds is 
done because the solution gener a ted for sutgrotOero X4, ^dle meeting the criterion 
function, may have been suboptimal and therefore precluded the possibility of find- 
ing a satisfactory solution to the suhproWan 3^ ini^ follcxdng it. If this 

isn't the case, tiie prdbhm solvers wtxOd oontinie to BekJ^^ X3, X4) unr 

til tie suboptimal solution vas fou^ optimal so- 

lutions for all of the scbprcblesos should fblloi/» (Figure one depicts i±a Backtrack 
process and the basic ^£m^^ 
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V Essaitially, then, BcKktrack is designed to ooeroe its user to c^roach the 
prol:iLem from a systeanatic ooncqptual and operational fransMdrk. In addition, it 
abtenpts to structure tte p^^daa aolving^^^^^ to such a decpcee that problem 

solvers can*t possibly ignore criteria for qptiinization or the nunter and quality 
<^ solution alternatives that they can genEoate. Stated anotiier vay, the progran 
stresses the need^ for prcA^lem solvexs to realize that v;^t eqppears a vx>r!kabLe so- 
luticn to a q>eci£ic problem is cot necessarily the only solution or that vMch is 
most optiflial. Given the preoalincr framewodc, Badctrack Prograinning has consider- 
able iinport to both small group <!Ciffnunication researdiers and small groi:^ problem 
solvers, m fact^ it appears to have particular significance to research concem- 
ingr variables that are relevant to task*^ienbed or' decision making behaviors such 
as concensus, effectiveness of decision, satisfaction with decision, and obhesion. 
For a more detailed analysis of tiie Backtrack algoritim see Golomb and Baumert, 
1965. ^Firstr the program is viholly amenable to the systematic stu^ of these 



variables^ I4r^re specifically, its oonoeptual and Qperatic3nal framsMOKk thoroughly 
patterns the ^diases in graap fimctioniiig vAien tcisk or decision xnsJcing b^vic^s 
v:dll have save direct influence on one or nore of tiie above variables. Criteria 
for concensus, for exanple, is built into Ite operation of the program as v^ell as 
criteria for cptimality or eff ectivi^:iess of decision. TSe program, in fact # is 
infinitely si:?)erior :ui this icegard to the models reviewed earlier in the analysis. 
In addition, intuitive if not eonpirical grounds, suggest that concensus and opti- 
malit^ of decision are strongly related to satisfaction vath decisidi and cdiesion. 
Ilius, it \irould^a^dar that the p royr am might be effectively used fpr re^search de- 
signed to specif Ically assess \^ther or not sudi a conclusion is v^arranted. 

Idso, liacktradc P r og rai iii d ng, much like Fisher's model, seems suso^tible to ^ 
research designed to assess ihteractjUn across tiro is based on ^ 

ti)e fact that each attenpt at providing a solution to one of the subpaDc^ljaris can 
be thought of as a imit of pcobleod solving activity or interaction. For example, 
10 sufcproblems could be vievjed as 10 units of problem solving interactioi. In the 
case that badctraddng is warranted these units could be further divided (e.g. , 
tDiit la » prdbiem solving activity during the first solution strqie concerning sub- 
^piroblcmXV, unit lb problm splvixig act^ tl» discovery that 

first solution \«as siiboptimal; predbudiing an optimal solutic.. to subprcd>Iem X2)* 
As a oonsaquenoe, ite researcher oauld systematically observe "gro^) process" as 
it relates to problem soivixig b^URjd^ 

In contrast to the models of Bales and Sbodtfceck (1956) and^that of Usher 
(1971) , however. Backtrack can also be used I:y problem solvers as a mettodology 
for optimal problem solving activity. In effect, ttrils is tte programs primary 
purpose, lhat is, backtrack Erograraa^ maximize the 

prqtebiliiy that deciMOMnaking activities^^ not only systatiic, bit that th^ 
also yield decisions or solutions that aipiboach seme a priori level of optimality. 

a Adahle alternative to 
cm^ent prdt>lem sol^^^ i4>reovcr, i e^spears to have considerable 

heuristic potential as ^a conceptual^ ope^ caor 
naniioation resesuxh, as w the 
small grbcq? class or the manac^^ tife programs 

ira jot advOTtages eqppear to be 1) jsolving procsesses are conoqptualiaed and 

operationalized as a networic of interdependent^ oatponents influencing all relevant 
cutoctes, 2) it can be used ef f ici«*ly in most prdhlem solving situations, and 
3) it is concerned .with more than the idaitif ication and description of task ori- 
ented or prbblOT sol\ring behavi^ a result, tite present authors are currently 
engaged in research designed to assess its appH c abllity in a nuaodber of snail grocqp 
oormunication researdi psa3^ 



♦Qouran recently posited (1973, p. 24) that these variables are central to any 
. Iteoretic payoff in snmU gro^ 
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